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Introduction 


This manual contains information on the installation, electrical connection, commissioning and PLC-programming of the HEIDENHAIN 
‘TNC 2500 contouring controls, 


‘The contents of this manual are divided into various chapters: 


- Technical description: 
‘Technical data, HarcWware components, Connections and Dimensions, Grounding plan 





- Machine parameters and Commissioning: 
Complete list of machine parameters with brie! descriptions 


- PLC-description 
Description of PLC-commands, markers and modes 


‘An overview at the beginning of each chapter helps the user to easily find the desired section 
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Technical data TNC 2500 


‘TNC 2500 is contouring control for 4 axes which finds application not only on shop fleor-programmable miling and boring 
machines, but also on production machines. 


Operation and programming is performed in HEIDENHAIN-ialogue, i.e. plain language question and messages which prompt the 
‘operator step-by-step through the programming routine. The alpha-keyboard permits the entry of comments. Program entry is also 
ossibe in ISO (G-code) format, TNC 2500 constitutes a fully fledged standard control 


‘Workpiece set-up in simpliied via the touch probe functions in conjunetion with the HEIDENHAIN touch probe systems TS 120 and 
TS 511. These touch probes perform electronic workpiace alignment and automatic datum setting, 


Programmed probing with the touch probe is possible during the execution of a machining program e.g. for checking workpiece 
geometry. In the event af a deviation, the error can be compensated through a datum shift, With the data interlace RS-232-CNV.24 the 
‘TNC-control is suited for external program transter. Excessively long programs can be transmitted from an external data medium e.g, 
the HEIDENHAIN Floppy disc unit FE 401, to the TNC via "Transfer blockwise” and simutaneously executed. 








Components Logic unit LE 2500 

“TINC-keyboard unit TE 2500 

Graphics VDU (12 inch 512 x 256 Pols) 
Control type ‘Contouring control for 4 axes 


-Linear interpolation in 2 eut of 4 exeo 
Circular interpolation in 2 out of 4 axes 





Program memory ‘Bue sanicondicr ere SEC pepe 
Program blocks: 
Connection of an extemal bulk memory possible via the RS-232-CNV.24 deta interlace 


Toot file “99 t0018 


Operating modes Manual 
Electronic handwheelJog 
“Posttioning with MOI 
Program run single block 
Program tun full quence 
Transfer blockwise via data interface with simultaneous machining 
Programming and editing 
Program test (logical and graphic) 
Program input in HEIDENHANN plain language dialogue or in ISO (G-code) format 


-Manually via TNC-keyboard or 
externally via data interface 














Programmable functions “Nominal postion (absolute or incremental) in Cartesian or polar coordinates 
Linear path in 3 out of 4 axes. 
(Circular path in 2 out of 4 axes 
Helical path 
-Rounding of comers/Chamier 
“Tangential approach to — and departure from - a contour 
“Toot number/Tool length and radius compensation 
spindle speed 
Rapid traverse 
Feed rete 
‘Reval of progress into oles progran ss 
.Subprograms and Program part repeats 
Canned cycles for Peck-criling, Tapping, Siot miling, Rectangular pocket miling, 
Circular pocket milling 
.Datum shit, Coordinete system rotation, Mirtor-image, Scaling 
Dwell time/Auxiiary functions M/Program stop 
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Technical data 


TNC 2500 





Parameter programming 


‘Mathematical functions (=/+/-/sin/cos/angle a from rx sin a and x cos al 
VV 8 + BF, Variable parameter comparisons (=/x />/<), 
Output of parameter values via RS-232-CNV.26 deta interlace 








Max. traversing range: 


= 90000 mm or 1181 inches 
































Max. traversing speed 30 m/min or 1181 ipm 
Data interface V.24RS-230-6 
Cycle durations Block processing: 40 ma/block (3D-straight ine without radius compensation) 
Closed loop cycle: 6 ms 
PLC-cyole: 24 ms 
Encoders: HEIDENHAIN incremental linear encoders, also with distance-coded reference marks 
Grating period 0.01/0.02/0.1 mm 
Control intputs 4 encoder inputs 
.1 input for electronic hancwheel 
1 input for 3D-touch probe systems (TS §11/TS 111/TS 120) 
{55 PLC-inputs + 1 for emergency stop 
Control outputs S analogue outputs for 4 exe and epindle 
31 PLC-outputs 
additional 31 PLC-outputs on PLC-board (option) 
Integral PLC Programming as per an instruction list 
Entry via HEIDENHAIN-keyboard or data interface 
Program memory 64 kByte-characters (apprax. 4000 commands) 
Power supply 24V- 
(Current consumption NC <15A 
PLC < 1.8 (with usage factor 0.5) 
Ambient temperature Operation 0 ... 45°C (32... 113° F) 
Storage -30 ... 70° C (-22 ... 185° F) 
Weight LE 2500 


TE 2500 2.4kg (5.3) 
BE212 11,0kg (24.3 1b) 
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Hardware components TNC 2500 


"TNC 2500 consists of the following components: 


= Logic unit LE 2500 = Visual display unit BE 212 
connected to the logic unit via special cable 


[my 











= TNC Keyboard unit TE 2500 
‘connected to the logic unit via special cable 
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Cable Diagram 
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Cable Diagram 
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Connections on the LE 


Control toop: 


xt 
x2 
x3 
x4 


Encoder X ca 
ERSY Sag atcaton 


Encoder Z 
: fy Machine parameter) 


beg 





x2 XH 
XB = Nominal value output for X, ¥, Z, IV (red) 
X9 = BE 212 Vieval display unit (blue) 
X11 = HR 130 Electronic handwhee! (red) 
X12 = TS 120/15 111/TS 511 Touch probe (yellow) 
x12 x25 
Processor: 
= PLC output (red) 
= PLC input (yellow) 
x22 X23 = TE 2500 TNC keyboard (blue) 
= 24VDC Power supply for PLC 
= PE-202-CN.24 Data interlace (red) 


Machine contro! panel (green) 


Power supply: 


X13 = 24VDC power supply for LE 
B = Signal ground 


©) 


x23 xa 








SO S50F 


CJ 
[ | 








x13 
—| 
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Connections on the LE 


X1, X2, X3, X4 Encoder 1, 2, 3, 4 (sinusoidal signal XB Nominal value output 1, 2, 3, 4 
Input) 


Flange socket, female (9-pole) 


Flange socket, ferale (15-pole) 
























































































































































Contact No. Allocation 
Contact No. Allocation 7 Fralogue opt 7 
1 oF 3 ‘Analogue output 2 
2 5 ‘Analogue ouput 3 
5 a T ‘Analogue output 4 
a a 7 | Sees 
7 Ay a ‘Analogue output axis S 
a AE a OV Analogue output 1 
3 + SVP) 1 OV Analogue ouput 2 
a ‘OV (UN) 33 | OV Analogue output 3 
3 Taternal screen OV Analogue output 4 
Housing Extemal soreen = Unit housing OV Analogue output 
OV Analogue oviput S 
External soreen = Unit housing 
donot assign 
X9 Visual display unit BE 212 X13 Power supply for logic unit (LE) 
Flange socket, female (15-pole) Terminal 
Contact No. Allocation Terminal Allocation 
7 ‘OV power supp 7 + 5V potentiate 
a 7 12V power supply 2 ‘donot assign 
3 VSYNC 3 +12V 
HISYNC a +5V 
VIDEO 5 ov 
Exemal screen = Unit housing Gg +i5V 
do nat assign 7 Reset 
OV-signal g UBatt 
ov a ~15V 
Brighiness dleplay ecreen C3 0 + 12VBE 
Brightness cisplay screen C2 Ti OVBE 
Brightness display screen Ct @ ; OV potentia-tree 
X11 Electronic handwheel HR 330/HR 130 X12 Touch probe system TS 120 (TS 111/TS 511 only via 
cable adapter) 
Flange socket, female (9-pole) 
Flange socket, female (male) 15-pole 
Contact No. Allocation 
Tae Torneo’ Contact No. Allocation 
z OV i OV screen 
a +72 3 Standby 
z Orn a Start 
7 7 5 + i5V 
z Cr) 5 TEV 
v DSR 7 Battery waming 
Housing ‘Screen 8 OV (UN) 
iJ “Trigger signal 
7 | TWogersigne SS 
ahem epraneposcea spat eee 
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Connections on the LE 





















































































































































X21 PLC-output X22 PLC-input 
Flange socket, female (37-pole) Flange socket, female (37-pole) 
Contact No. Allocation Contact No. Allocation 
T Coy 7 he 
2 ay 2 Lh 
3 a 3 zB 
a Tos ry 13 Feedback signal for test 
5 oy “Control operational” 
é Osy 5 ig 
7 [o8s a 
a ort 7 16 
g [or] g 7 
0 09 9 18 
T ‘O70 10 19 
% on i To 
3 O12 2 m 
14 O13 13 Ti2 
® Oia a Ts 
Ty Om 18 He 
7 O16 6 ns 
e (old 7 116 
9 O18 ac] id 
F O19 i Te 
a 020 20 19 
2 O27 2 To 
B Om 2 Tat 
2 023 23 qe 
B Oza a iJ 
, a i i.e Te 
Ea 0267 26 12s 
Ey 0277 a Tse 
2 Om 2B ra 
Ey O27 E ey 
i Tom x i 
2 ‘do not assign 3 190 
Eg OWPLC (Testy = 2 
ery Control operational EC] do not assign 
536 37 724 V via external EMERGENCY STOP 336,37 OV (PLO) 
dsconnectible (PLC - supply!) Housing External ecreon 
Housing ‘External screen: 
} Power tor draconmactibie otpits can alo be supped via comector X24, pin 1 
2 caret be chs of a eral EMERGENCY OFF 
2 eee mnewcoestpant NO 
 Conaactor X24, pin 3 can alan be selected ws he 0 V conection 
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Connections on the LE 





































































































X23 TNC-Keyboard unit (TE 2500) X25 Data Interface V.24/RS-232-C 

Flange socket, female (37-pole) Flange socket, female (25-pole) 

Contact No. Allocation Contact No, Allocation: 

7 FLO : 7 Screen 

2 A 2 BO 

3. [AZ 3 com 

4 RLS for key matrix 4 crs 

5 RL4 5 ATS 

6 RLS 6 DIR 

- ALE 7 GND 

8 FLT Tos do net assign 

a Fe Ey OSA 

0 i 2102 «|= donctessgn 

TT ALIO Fusing Extemal screen 

2 °&zx|Aan 

% ALI2 

ia ALIS 

15 RLI4 

>—__ X24 Power aupply for the PLC 

7a ine 

9 RLS Had Aste ea 

x ao 7 + 24 V via EMERGENCY STOP. 

2 SLI eae a eee ee 
oe 2 24 Vvia EMERGENCY STOP 

2 ae : disconnectible 

B 33 : for key mati, 5 av 

2 sit : 

cs [ 35 

3 se 

7 ‘SU7 

B RLS 

2 RL20 

Ey ‘do not assign, internal OV 

ny RL21 

ca RL22 

3 RL23 

4 ‘spindle override (wiper) 

% + 5V override potentiometer 

a ‘OW override potentiometer 

Tousng External screen 








[Crewe] Sean] Toaweatameapion sooo] 





Connections on the LE 


X27 Machine operating panel 
Flange socket, female (37-pole) 
Contact No, Allocation 




















































































































7 Tie 
2 h2 

3 T30 

4 LED 

5 1132 

é 7133 

7 ns 

a 1135 

9 1136 

0 137 

TT Tis 

12 Tiss 

13 1140 

14 Ti41 

1S ‘1142 

6 Tas 

7 1144 

18 1145 

9 116 

Ea Tra7 

2a 1148 

2 ae 

3 “Tiso 

24 Tist 

B ‘donot assign 
26 00 

a 01 

2B 02 

2 03 

ET) 04 

cy O05 

2 06 

x3 7 

Ey OV (PLE 

EJ OV(PLO) 

% + 24V (PLO) output 
7 + 24V (PLC) output 
‘Housing ‘External screen 
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Connections on the Power supply 

















































































































X31 Power supply (Input) 
The DC Power Supply requis its own 24 V DC voltage 
according to VDE 0551 

Contact No. Attocation 

7 Fav 

2 ov 

X32 Power supply (Output for LE 2500) 

‘Contact No. Allocation 

7 ov 

2 +5V 

3 7 7aV 

a | +t6V 

5 =12V 

& = 15 

7 Reset 

a Bat 

ia OVIBE 

ita + 12 VBE 

1 Ova 

Tab +5V1 

a OV au + 24V) 1234567 8 910 11121914 
i) +24 

X33 Buffer Battery 

Contact No. Allocation 

1 “Batt 

z Bat 
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Technical description 


‘TNC 2500 











Connections on the TE 


X2 for connection to logic unit LE 2500 
Flange socket, female (37-pole) 


Contact No. 





-— for key matrix 
















































































20 
2 

2 

B for key matrix 

Ey 

=—tss— 

S| se 

Ea s7 

a Gey 

B E10 

7) ‘do not assign, internal OV 

a Eva 

z 1a 

3 E13 

4 ‘Spindle override (wiper) 

KJ Feed rate override (wiper) 

% + BV override potersionmeter 

T OV potentionmeter 

[e180 [tno 2500 Technical description SectionT3 | Page 7 








Dimensions TNC 2500 








Face plate opening 228 + 0,5x 244 + 0,5 














LE 2500 Logic unit BE 212 Visual splay unit 








Face plate opening 236 + 0,5x 224 + 0,5 








‘TE 2500 Keyboard unit 
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Grounding plan 
























































































































































































































































Machine parameters, 


Chapter overview 


Section 
ct 


3 





c 





Complete ft 


Edit protection. 


ct 





User-parameters, 


a 





Entry values 


cr 





ct 





ct 





Encoders and machine axes, 


a 





Positioning. 


a 





Operating and speed precontrol 


a 





Operation with traling error (lag), 


a 





Spindle control 


ca 





Integral PLC. 


ca 





Adaptation of data interlace 


ca 





Measurement using the 3D touch probe system, 


a 





Tapping 


a 





Display and programming 


a 





‘Colour distribution for colour screen 


C1 





Machining and program run 


ca 





Hardware, 





BRRBRVSSPSNOU esse ss 


a 
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Machine parameters General 


In order that the machine can correctly execute programmed instructions, the control must know epeciic machine data, © 9. 
traverses, accelerations etc. 

‘These data are determined by the machine manufacturer and entered into the control via machine parameters. 
Moreover, certain functions which can be made possible with the TNC, but are only characteristic of specific machine types, can bo 
‘activated via machine parameters e.g. an automatic toolchanger. 

Edit parameters for maschine parameters 

‘Access to the machine parameters ic locked via a cocle number. Two code numbers are used 

95148 for entry and editing of the complete machine parameter list. 


123 for access to the section of machine parameters which can be edited by the enduser. 


User-parameters 
|i the MOD-function “User-parameters", cartain machine parameters can be easily accessed, e.g. to change over from HEIDENHAIN 


plain language to ISO. The user-parameters being accessible via the MOD-funetion are determined by the machine too! 
manutacturer, 


Entry values 


Entry values are e.g. numbers 0 to 1 for the selection of functions, signe or counting direction and numerical values for foods, 
traverses, etc. 


Furthermore, there are summated entry values which are calculated through the combination of several functions: (multiple functions, 
‘see next page). 
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Machine parameters General 


Entry values for multiple functions of machine parameters 


‘Max. 8 functions can be activated by bit 0-7. The entry value results from the sum of the decimal numerical values of the bits for the 
functions requested. 


Bio-7 (ae 


Vaue as 
Decimal 128 
umercal 


= 





6 5 3 
Ea 2 Ed Ed 2 Ed 
ca 2 8 























Example: Determination of entry values for MP5020 








Function Parameter No, Entry values 
Data format and transmission stop for 5020 
‘ata interface RS-232.CN.24 Bit 
Tor 8 databits 0 + 0 => 7 databits (ASCII code with 8" bit = parity) 
+ 1 = Bdatabits (ASCII code with 8 bit = O and 
bit = parity) 
Block check character 1 + 0 =» BCC-character optional 
+ 2 =» BOC-character not control character 
‘Transmission stop through RTS 2 + 0 = inactive 
+ 4 = active 
Transmission stop through DC3 3 + 0 =» inactive 
+ 8 = actve 
(Character party ever oF odd 4 + 0 = even 
+ 16 = odd 
(Character patity required 5 + 0 = not required 
+ 32 =» required 
or 716 
0 [0 11/2 Stop bits 
0 | 1 2 Swpbis BRE: + 64 
1 | 0 1 Stopbit 
111 1 stopp Bt7: +128 

















‘The entry value for MPS020 is calculated by adding the entry values of the desired functions. 
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Machine parameters 


For instance, the following functions are required: 


General 





Function 


Entry value | 





7 databits 

BCC not to be control character 

‘No transmission stop through ATS. 
‘Transmission stop through DC3 requested 
Character patty even 
Character parity required 

1 Stopbt 


xo 


° 


go woe 





‘Sum ot entry values: 

















1170s enterd into MP 5020, the above functions are active, 

















Machine parameters and commissioning 


Section C1 | Page 3 ] 





Machine parameters Categories 


‘The machine parameters are divided into specific groups. 
Parameter numbers are structured such, that extensions of the lst can be made without problems. 


‘The following lst contains all machine parameters for the TNC 246, TNC 411 and TNC 415. in contrast to the TNC 246, more 
machine parameters can be entered for the versions TNC 411/TNC. 416. 
Machine parameters applicable to the TNC 246 are marked with 


Page 
0-09¢9 Encoders and machine axes: Allocation, Evaluation, Corrections 5 
1000 Positioning a 
1400 Operation with speed precontrol 12 
1700 Operation with trailing error (lag) 13 
3000 Spindle control “4 
4000 Integral PLC 16 
5000 ‘Adaptation of the data interface") 19 
6000 Meesurement with the 3D touch probe system”) a 
7100 Tapping 2 
7200 Display and programming? 23 
7400 Machining and program run 2 
7600 Hardware 29 


1) = selectable via code number 123 


2 = selectable via code number 123 (with exception of MP 7250 and MP 7251; these parameters should only be selected via the 
code number 95148 oder 105 296). 
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Complete list 


























Machine parameters 
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Machine parameters 
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Introduction 


‘The PLC of the TNC 2500 have been substantially extended with regard to available functions. ‘A large number of operations, 
especially intended for word-processing (previonsly only 1 Bi-processing), have been introduced. 

However, it should be noted that any necessary messages are forleited by the number of the avaitable commancis. Due to the 
‘extension of the commands avaiable, it depends on the expertise ofthe programmer to optimise the full usage of the commands 
‘Which are offered. The PLC processing time is 24 ms for TNC 2500. 
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Operating modes Address and Exit 


The contol offers the possibity of both programming and subsequently testing the PLC-program ditectly at the machina. 
‘The various PLC-operating modes can be acdessed by entering the code number 807 667. 
The following menu is displayed on the VOU: 


ERASE PLC PROGRAM 

PROGRAM FROM EPROM TRANSFER 
PLC EDITING MODE 

PLC PROGRAM TRACE MODE 
TABLES I/O/C/T/M 

‘TRANSLATE PLC PROGRAM 


The required mode is selected with the cursor keys. and | and activated by pressing ENT. The function is terminated by pressing 
NO ENT. 
‘The menu can be exited by pressing END and @ return is automatically made to the original NC-operating mode. 
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Operating modes Deleting a program 


In,the operating mode ERASE PLC PROGRAM, a PLC-proarem contained in the RAM can be deleted by pressing the ENT-key. 
‘The RAM-memory is then cleared for a new program. 


Operating modes Transfer of program from EPROM 


{nthe operating mode TRANSFER PROGRAM FROM EPROM, a program which is stored within the EPROM can be 
copied into the RAM.memory by preesing the ENT-key. The program can then be checked and edited via the operating mode 
PLC EDITING MODE (‘eler also to MP 4010), 
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Operating modes Editing 


Inthe operating mode PLC EDITING MODE an instruction list can be compiled or edited, 


‘Atter pressing ENT, the editor indentities itself with 
0 =" 
410” stands for program line 0 and EM" for end of module. 
When inserting an instruction, the character "EM" is automatically shifted downwards by one fine, 


‘With TNC 246 the keyboard is double assigned enabling an instruction list to be compiled using the keyboard overlay 
With TNC 411/415 the instruction lst is compiled via the ASCII-keyboard. 


‘The "PLC-EDITIER-FUNKTION’ can be exited by pressing the END-key. 
‘A. complete instruction list comprises: 


Line numbers 0 to 6000 
Command from command store (see description of Commands) 
-Operand type 

LOperand number 

Remark 


The line number is automatically generated on entering a commend, 


‘The command, operand type, operand number and the remark must be transferred via the ENT-key. 

‘By doing this, the cursor jumps to the next position within the instruction. The instruction is completed after entry of the remarks, 
{1 no remark is to be entered, the position is simply finalised with ENT. 

Lines which are to contain a remark only should be commenced with the character ";" instead of a command. 

‘A remark can therefore cover several lines if each line commences with ";". Aline contains a maximum of 26 characters for the 
Teamark and may inciucie all numerals, alpha-characters and special characters which are available on the keyboard. 
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Operating modes 


Keyboard layout for PLC-Editor (TNC 246) 
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Operating modes TRACE-Function 


The operating mode PLC PROGRAM TRACE permits the checking of the logical etatus of markers, inputs, outputs, timers and 
counters. 


li this function is addressed and called-up via ENT, the following sub-menu is displayed: 


‘SELECT I/O/C/T/M- 
DISPLAY TRACE BUFFER 
START TRACE 

END TRACE 


SELECT I/O/C/T/M 


‘Those inputs (1), ouputs (0), counters (C), timers (T) or markers (M) which are to be checked as to their logical state, can be entered 
into @ table in the function SELECT /O/C/T/M" , 

‘Ameximum of 16 markers, timers etc. can be simultaneously verified. Each position is interrogated via dialogue, Erronesous entries. 
ccan be deleted by pressing the DEL-key 


Within the memory for the TRACE-mode (TRACE BUFFER) there is space for 1024 individual states per operand, ie. 1024 
PLG-processes are recorded, ; 
|n order to record the required time duration of the user, a TRIGGER-condition can be entered for each operand: 


11" =» Recording when operand is logic "1" 
0" =» Recording when operand is logic "0" 


1 the position “TRIGGER is verified with the NO-ENT-Key, it means that a TRIGGER condition is not required. 
Before and after TRIGGER, 512 states are recorded. The TRIGGER is only regarded as fulfilled when the condtions for all operands 
are simultaneously futflled: 





‘The state of IS has no significance for the TRIGGER event: itis however, recorded. 


{tno TRIGGER-condttion is entered for the operands, the states ol the operands are continually recorded and, after ending the 
TRACE-mode, the last 1026 states are cisplayed. 


‘The mode “SELECT VO/C/T/M" can be exited via the END-key. 


START TRACE 


With this mode TRACE is started. Until the TRIGGER event occurs, the display "PC TR" flashes in the status field. TRACE can be 
{errninated via the mode ENO-TRACE. 





PLC-description SectionP2 [Pages |] 








Operating modes TRACE-Function 


END TRACE 


lt the TRIGGER (TRACE end) event is not performed, TRACE can be terminated by the function END TRACE. In this case, the last 
11024 states of the selected operands are displayed. 


DISPLAY TRACE BUFFER 


With the DISPLAY TRACE BUFFER-mode the logic states 0 or 1 of the selected operands are graphical displayed by a diagram. 
With simultaneous triggering the counter is reset to 0 (upper left in VDU). By using the cursor keys and —» 512 logic states can be 
‘observed before and atter the trigger event. 


By this, k can be e.g. determined whether a merker, output etc. is reset either too early or too late, Taking the PLC-processing time of 
‘24 ms into account, a time displacement in ms can be detected, 


I inthe mode SELECT /O/C/TM a TRIGGER condition was not allocated for any of the operands (NO ENT), the states of the 
‘Selected operands are dynamically displayed consecutively. After termination of the TRACE-function with TRACE BEENDEN, the last 
1024 states are displayed. 





Operating modes Tables I/O/C/T/M 


In the operating mode TABLES 1/O/C/T/M the state of the inputs (I), outputs (0), counters (C), timers (T) and markers (M) can be 
dynamically displayed on the VDU. If, by means of the cursor keys, the required operand number is highighted, this can be akered 
via Set (S) or Reset (R). The individual tables for inputs, outputs etc. are addressed via the ENT-key or the appropriate letter. 
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Operating modes Program translation 


‘APLC-program which has been compiled using the PLC-editor and which is stored within the RAM must. prior to the test in the 
operating mode "TRANSLATE PLC PROGRAM", be translated into a form which is can be understood by the micropocessor. 


‘The translation procedure is commenced with the ENT-key. 
‘APLC-program which is already contained within the RAM prior to TNC-switch-on, need not be translated, 





Operating modes Utilization 


{nthe operating mode UTILIZATON the used PLC-processing time and the vacant PLC-memory is displayed. 
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Operating modes Transfer of the PLC-program 


ata transmission can be activated via the EXT-key either from the main menu or in the PLC-editing function, 
The folowing menu is displayed: 


READ .IN SELECTED PROGRAM 

OUTPUT ASCII 

OUTPUT ASCII UNFORMATTED 
OUTPUT ASCII WITH CROSS-REFERENCES 

BINARY OUTPUT 


PLC-programs compiled on an extemal computer can be read into the PLC-RAM either in the ME-mnode or in the FE-mode via the 
RS-232-CWV.26 interface, Select "READ-IN SELECTED PROGRAM" and activate with ENT-key. 
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Commands Programming 


Command format 


‘command is the smallest independent unit of a PLC-program. it consists of the operation code and the operand-code. 








2B: A 1 28 
Operation Operand- Parameter 
tion (Bit-, Byte-, Word or Doubleword-address) 
(AAN..) (,.0,M,7,.C 
B,W,D,K) 
| 
a i 
Operand 


The operation describes the function to be executed; it indicates as to how the operand is to be dealt with. 
‘The operand indicates “with what” the operation is to be done. It consiets of the operand designation and a parameter (address). 
‘With the PLC-commandis the register and memory contents can be combined, erased and loaded, 


Bit and word-processing is possible. With word-processing memory contents with a length of 8 bits (Byte), 16 bits (word) or 32 bits 
(Coubleword) can be addressed, 
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Commands Programming 


Operand overview 

M (Marker) 0.3279 

T (Input) To-131; 1128-1181 

© (Cupar) 00-030 

C (Counter) c0-C32 

T (Timer) To-T48 

8 (Byte) 0-1023 (8 Bit) 

W Word) 01022 (16 Bi) 

D (Doubleword) 0 —1020 (32 Bit) 

K (Constant) 2 147 483 647 bis + 2 147 483 647 


‘The memory for operands B, W, D, hes a width of 8 bits. Since the operands have a width of 8, 16 or 32 bits an overlap of the 
memory range takes place and this should be taken into account for the addressing (see fig. 1). 





<—81—_» 
+ High-Byte for W; Highest-Byte for D 
bo wo 80 [fF T] ~ Low-Byt0 tor W 
BI 
we 82 
BS —> Lowest-Byte for D 
wa B4 
z 85 
1020 1020 
B1021 
i022 fig. 1: Addressing of memory 
81023 





With Byte-addressing, each address from 0 ~ 1023 of the word processing memory can be accessed; with word-addressing every 
second 0~ 1022 and with doubleword — addressing every fourth 0 - 1020 (see section: “Assignment of word processing memory”) 


‘The address (W) and the highest Byte for the word address (W) and the highest Byte for the doubleword address (D). These 
therefore are the higher eated bits of the operand, 


Example, 
10204 (Highest-Byte) - W204 (High-Byte) = B24 
- W204 (Low-Byte) = 8205 
- W206 (High-Byte) = 8206 
(D204 (Lowest-Byte) = ‘W206 (Low-Byte) = B27 
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Commands Programming 


Structure of PLC-processor 
The following memories are available: 


= Memory forthe PLC-inputs 
Before a PLC-program is executed, the logic state ofthe PLC-inputs is read into this memory and remains unchanged until a 
PLC-program sequence (every 24 ms) is completed. Only at the beginning of the next sequence is this memory updated. 


Memory for the PLC-outputs 
In this memory the fogic states of the PLC-outputs simultaneous to their calculation during a PLC-program sequence. The are 
transmitted to the hardware outputs of the PLC onl at the end of a PLC-program. Outputs can therefore always change at the 
end of the sequence, 


= Memory for markers 
Markers allocate 1 bit memories and serve in the intermediate storage of binary resuts. They can be set ot reset during a PLC- 
program sequence and be interrogated with regard to their logic status. 
‘A distinction is made between user-markers, which the programmer can modify et random and permanently assigned markers 
‘hich can only be set or reset by the NC or PLC. The latter forms the interface between the NC and the PLC and serves as a data 
‘exchange between both subassemblies, 


= Memory for timers 
Inthis memory, timer markers are stored and updated in accordance with the PLC-program. Timer values are defind in the machine 
parameters. 


~ Memory for counters 
In this memory, counter markers are stored and updated in accordance with the PLC-program. Counter values are detind in the 
‘machine parameters. 


= 8 bit organised memory for word-processing 
In this memory 8, 16, 32 bit wide data can be intermediately stored and called-up. The memory provides 1024 Bytes for this 
(s08 page P2/2), 
16 bit organised memory for data stack or storage of intermediate results. 
‘Addressing, as with the word-processing memory, is not possible. 
‘The rule applies that the value which was entered into the stack last Is first to be read again (“Last in ~ First out") 
‘The stackpointer stipulates the sequence. 

= 16bit organised memory for program stack 
In this memory the return jump addresses for jump commands and module cal-up as well as the contents of the logic and word 
accumulator for bracket statement are stored, The programmer does not have direct access to the storage addresses of the data 
and program stack. As with the data stack, the regulation of “last in — first out” applies. 


= Logic eccumutator 
‘The logic accumulator is a 1 bit register in which binary values and intermediately stored. A large part of the possible operations 
‘are executed via this logic accumulator. 


= Word accumulator 
‘The word accumulator is @ 32 bit register in which 32 bit wide data are intermediately stored. 
Nearly all operations require the “word accumulator” for storage of the results. 


= Instruction pointer 
‘This determines the sequence of operations to be executed. itis only background — effective and is inaccessible to the 
programmer. 
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Commands Programming 


Block diagram 


‘The block diagram indicates which operations and which memory contents are linked together. The arrow directian defines the store 
in which the resutt in allocated. 
‘The storage areas for program stack, data stack and command counters cannot be addressed by the programmer direct 
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PLC-EPROM 


Memory structure 


‘The PLC-EPROM is a 1 MB chip with 16 bit data organisation. Programming is in Motorola format, ie. the highost valued Byte of a 
word is located at the first (lowest valued) address, 





$.00440 


$.004C0 


$ 00500 


‘$0650 


$0718 


$.007E0 


$ 1FFEO 
$1FFFC 


S1FFFE 


‘$2000 


Directory for user-cycles 
(32 entries) 


Directory for PLC-main program 16 doublewords 
{only one entry utiized) 








for PLC 
(@2 entries *2 words) 


3 
4 Directory customer-spectic assembler subprograms 
} 











Table PLC-error messages 
‘1st language (100 entries) 


Table PLC-ertor 
English (100 entries) 





B been eee 


Table PLC-cialogues 
English (100 entries) 










Freely available for texts 





CRC-sum PLC-chip 
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Section Ps [Paget | 





PLU-EPROM Plug-in locations on computor board 


‘TNC 2500 








Plug-in locations on the computer 
board: 





CPs 
cpt 



































| 
IDPs 
Ps 
Iep2 
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Permanently assigned memory Markers 


Defined memory sections form the interface between NC and PLC. Two memory sections are available: 


— Memory section for markers 
Memory section for words 


Markers 2719; ‘Switchover of strobe 


With marker 2719 the subsequent markers can be allocated to the memory section for markers (as per TNC 955) or the memory 
‘section for words. 


M2719, (Om strobes in memory section for markers 
‘T =» strobes in memory section for words 


When M2719 = 1, the data of the appropriate function are also stored in the word-processor memory, 
‘Switchable strobes: 


Markers | Meaning [Data it meris = 1 





mzros | stan PG-osx — | us 
2705 | Stat PC-Posy | D532 
w270s | Stan PC-Posz | 0536 
M2707 | Start PC-Posiv | D540 


M2712 | Start spindle orient. | D592 
M2713°_| Strobe Write Q-Par | 05287/Q-Number: WS16 
M2714 | StrobeWrite Tool | W512W514 
M2715 | Strobe Read Tool | ws12w564 
M2716 | Strobe datum —_| D528-D556 
‘correction 
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Permanently assigned memory Markers 







































































































































































Marker No. | Function 
2000 Enable axis X 
2001 Enable axis Y 
‘2002 T Enable axis Z 
2003 —~=«Y;:~=Céwenable wis WV 
[2004 | _ "0" = analogue votage for spindle drive Is located in ramp 
2005 77" = analogue votage for spindle Give SOV 
2008 ‘X-axis in postion 
2009 ‘Y-axis in position 
[2010 |_Zexis im postion 
2011 V-2xis in position 
2012 Lubrication pulse necessary, X-axis limit exceeded ; 
201s ‘Lubrication pulse necessary, Y-axis mt exceeded 
Ea Lubrication pulse necessary, Z-axis im exceeded 
2015 Lubrication pulse necessary, IV-axis limit exceeded 
2020 tpm nominal < rpm min. of MP 
Ea Probe system not ready 
2023 ‘Stylus already deflected at start of probing cycle 
2024 Probing system ready (TS 511) ' 
[2025 | _ Stylus deflected, Probing procedure completed 
2026 Probing procedure completed 
2027 Battery votage too! low (TS 511) ' 
20 T.BitT-Code ('sb) 
2053 2 Bt T-Code 
2004 3 BLT-Code 
235 4 BRT-Code | 
2036 3 BR T-Code 
2057 6 Bt T-Code 
2088 7. Bat T-Code | ; 
28 8. BRT-Code (m5) lie 4 
Ea English dielogue language is selected | 
242 Control operates with S-analogue | 
2043 Change signal G-Code for S-analogue 
Ex Change signal S-Code 
2045 ‘Change signal M-Code 
206 ‘Change signal T-Code 
2047 ‘Change sional 2 T-Code 
Page2 | Section PS TNC 2500 [5% 




















Permanently assigned memory Markers 




































































































































‘Marker No. ‘Function 
2048 Tapping oycle is called 
2049 Background editing mode 
{2 Programming 
2051 Manual operation 
2052 Electronic handwheel 
Bad Positioning wih MOT 
Program run signal block 
Program run full sequence 
Program test 
“Approach to relerance paint 
2060 Marker for DINISO programming 
Eo Marker showing activation of ENO-PGM, M02, M30 
(2064 1. Bit S-Code (Isb) 
2065 2 Bt S-Code 
Ed SBRS-Code 
2067 4. Bit S-Code 
2068 3 Bt S-Code __| 
Es © BRS-Code 
2070 | 7. BtSCode 
Eval & BR S-Code (mab) 
2072 Bit M-Code (Isb) 
[2073 —~«| ~~ BtMCode 
2074 3 BRM Code 
Ea 4 BRM Code 
2076 5. Bit M.Code 
‘2077 ©. Bi Code 
2078 7 BR MCode 
2079 ‘BB M-Code (meb) 
2080 7. Bit for minimum (Isb) 
El 2. Bit for minimum 
2082 3. Bit for minimum 
2063 Bit for minimum 
2084 5. Bit for minimum 
2085 © GR for minimum 
2086 7. Bit for minima 
2087 Bi for minimum (meb) 
2 || 
bp 
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Permanently assigned memory Markers 


















































































































































Marker No. | Function 
2088 ‘[_1 Bitfor step width (eb) PF | 
2089 2 Bit ior step width 
2080 3. Bi for step width 
208 “Bi for step width (rsb) 

[oe = ‘Marker for display ‘wrong tpm" =I 
2083 "Toolchange of spacial to normal roo! 
2006 [__ Currently activated TNC axis key X 
20a7 ‘Currently activated TNC axis Key Y 
2086 Currently activated TNC axis Key Z 
2008 ____| Currently activated! TNC axis key TV 
2100 Xe is 1001 exis 
Bi07 ‘Yoon fs tool exis 
2102 | Z-exis is tool exis: 
2103 Weenie i tool exis 
Biov 7 Bit gear change Code S-Anaiogue (5) 
2105 |__ 2. Bit gear change Code S-Analogue 
2106 3. Bit gear change Code S-Analogue (meb) 
ae Tool pocket number 1 decade (15) 
2s ‘Tool packet number 1* decade 
Bite Tool pocket number 1 decade 
215 ‘Tool pocket number 1* decade (msb) 
2116 oe (sb) 
any [Toot pocket number 27 decade 
a8 ‘Tool pocket number 2 decade 
29 Tool pocket number 2 decade (mab) | 
2128 Traversing of Karis 
2128 | _ Traversing of Y-exis 
2130 Traversing of Z-axis 
2131 Traversing of V-@is | 
2160 Traverse direction X-axis E . 
261 ‘Traverse direction Y-axis 
Pie [Traverse drecton 2-08 
Gig Traverse drection 1V-exis 
2176 ‘Code operating made (sb) 
277 Code operating mode 
276 [Gade operating mode 

= ) 
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Permanently assigned memory Markers 


















































2203 








Marker No. | _ Function 
278 ‘Code operating made (meb) 
(0000 = Programming 
(0001 = Manual operation 
(0010 = Electronic handwhee! 
(0011 = Positioning with MDI 
0100 = Program run single block 
0101 = Program run full sequence 
2180 T™PLC-cyole run alter power on 
Pee Inhibited TNC-Key pressed 
2183 Program interruption (ashing of operation diaplay lamp) 
2164 ‘Contralin operation (permanent operation plat) 
BEY T™ PLC-cycle run after interruption of PLC-program 
2190 Erasable error display is displayed 
2191 Error “external emergency stop” fs displayed 
Haken Foon masts eer 600 
2192 (igniticance 
2193 ‘Gigniicance i 
2194 Cigtlicance a 
2195 (Significance 8) 
2196 Gignticance 16) 
297 Gigniicance 32) 
2198 Gigniicance __64) 
2199 ‘(Gignficance 128) 
2200 ‘Gigniicance 256) 
Ea Gignificance 512) 
Ea ‘Gigniicance 1024) 


Ex Gignificance 4096) 
205 ‘Gigniicence 6192) 
Tae ‘Gigniicance 16 364 








‘Signilicance 2048) 
































20r ‘Significance 32 768) 
Markers affected by machine parameter 4310.1 
2208 (ignificance ) 
2209 (Significance 2 
2210 (Wale a 
Ea (Waive D) 
Ea (Waive 18) 
213 (Vale 2) 
Ea Wake ey 
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Permanently assigned memory 


Markers 



















































































































































































= + 
256) 
512) 
1024) 
2048) 
40%) 
%) 
16 384 
32768) 
Markers atiected by machine parameter 4310.2 
2224 (Gigniicance » 
2225 (Significance 2) 
Ezy Gonficonce 
Ezy — | nifeance 5) 
20 Gpniicane 10) : 
Ez] (Significance 82) 
(2230 (Significance 64) 
El Gonlicance 128) 
Ea Gignlicence 256) 
Eg (Sgnticance __ 512) 
2234 (Gignificance 1024) 
2s ——T (Significance 2048) 
2236 [__ Sioniticance 4006) 
2237 ‘Giariicence 6192) 
2238 ‘Gigniicance 16386 
2239 (Significance _ <2 768) 
Eg Usor-eyae 65 
Bat Tser-cycie 69 
Behe User-cycie 70 
2243 ‘User-cycie 71 
2244 ‘User-cycle 72 
Eg User-cycle 73 
ca 
2247 User-cycle 75 } 
Par User-cycle 76 
249 User-cycie 77 
2250 User-cycle 78 
2251 User-cycle 79 
{ 
{i t 
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Permanently assigned memory Markers 




































































(2262 User-cycle 80 
2253 User-cycle 81 
2254 User-cycle 82 
(2255 User-cycie 83 
2256 User-cycte 84 
2257 User-cycle 85 
228 Usereycle 66 
258 |__User-cycte 87 
Ey User-cycle 68 
Ea User-cyce 68 
Ea User-cyele 90 
2263 ‘User-cycle 97 
[ Bae | Try 2 
iE [__User-cycle 93 
J User-cycle 94 
2267 User-cycie 95 
2268 __—*«| ~_-Usercycle 96 
EJ User-cycle 87 z| 
2270 Userceyele 98 
Ea User-cycle 99 
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Permanently assigned memory Markers 





Marker No. | Function 






























































2400 Toot No. programmed 
2401 ‘New tool with location No. aktiv during T-strobe 
| exo | Rew oa wien Tocaon No. aki dung Trobe 
2448 NC-start 
2449 NC-rapid 
280 Memory function for manual vaversing 
2451 Feed release 
2482 Start PLC-postioning Xaxs 
2453 ‘Start PLC-postioning Y-axis 
2454 [__ Start PLC-postioning Zads 
[2085 ‘Start PLC-postioning Nexis 
2456 "Manual traversing X+ 
2457 ____| _ Manual vaversing X— 
2458 Manual traversing Y+ 
(ee ‘Manual traversing Y— a 
2460 Manual reversing 2+ 
2461 ‘Manual traversing Z— 
2462 ‘Manual traversing V+ 
2063 Manual waversing 1V- 
2464 Complemented NC-start 











2465 ‘Complemented NC-rapid 
2466 ‘Complemented memory function for manual rawersing 
2467 af ‘Complemented feed release 


















































2468 ‘Complemented start PLC-positioning X-axis 
2069 ‘Complemented start PLC-postioning Y-axis 
2470 Complemented start PLC-posttioning Z-axis 
2a7t ‘Complemented start PLC-postioning Wax 
2472 Complemented manual traverse X+ 

2473 ‘Complemented manual traverse X- 

2474 Complemented manual traverse ¥+ 

2475, ih Complemented manual traverse Y— 

2476 Complemented manual averse 2+ 

2477 ‘Complemented manual traverse Z— 

2678 Complemarted manual averse Nx 

2679 Compiemented manuel traverse IV- 

2480 Feedback signal gear change code S-Anelogue 
Dam Feadlback §.Code 

2482 Feedback M-Code 
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Permanently assigned memory Markers 





Marker No. | Function 























Ed Foodback T Code 
2484 Feedback 2°7T-Code 

2a85 Status display and sign of analogue output MOS 
2286 Status dioplay and sign of analogue output M04 
2487 Status display MOS 

Bed NC-stop 

2485 Trwversion of analogue vokage 








2490 ‘Spindle cow for gear change 
2497 ‘Spindle ew for gear change 





























2402 “Aetivation control loop opening Kania 
2493 ‘Aetivation control loop opening V-axls 
2494 ‘Activation control loop opening Z-axis 
[2885 _|_ Activation cortraloop opening NV-axie 
2496 Enable marker for decoded M-Code-output via markers 1900 ~ 1900 
2497 Enable marker for ascending edges (see markers 1500 — 1652) and for 
descending edges (see markers 1700 1852) of PLC-inputs 
2498 “Activation og postioning 
ea ‘Marker for oulput of spindle speed according to MP 3520.0 | 








[TS in spindle — break with styus already in contact 
[Enable marker for probing function 


‘Marker Tor exis clamping during constant contouring 
aa Marker for status Giepley MOG/MO8 


+ Start marker for jog postioning 



































= 7% Siar marker Tor jog positioning 
2514 ‘Y+ Start marker for jog positioning 
2515 [_¥- Start marke for jog postioning 
2516 Ze Start marker for jog positioning 
2517 7 Start marker for jog postioning 
Eau V+ Stan marker for jog postioning 
Ea WE Start marker for jog positioning 


























a 
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Permanently assigned memory Markers 














































































































‘Marker No. Function 

257 ‘Start PLC-positioning (epindle orientation) 

2528 X+ Complement marker for jog positioning 

(2529 X- Complement marker for jog positioning 
[2530 | _ V+ Complement marker for jag positioning 
| 2537 | _¥- Complement marker for jog posttioning 

Ea Z+ Complement marker for jog positioning 

2533 Z= Complement marker for jog positioning 

2534 1V+ Complement marker for jog positioning 

2535 1— Complement marker for jog positioning 

2543 ‘Compiement PLC-positioning S-ends (spindle orientation) 

2544 ‘Open control loop X-axis 

(2545 ‘Open control loop Y-axis 

2546 Open control loop Z-axis: 

AT ‘Open control oop W-axis 

2548 Reset accumulated distance in X-axis for travel-dependent lubrication 

2549 Reset accumulated distance in Y-axis for travel-dependent lubrication 

2550, Reset accumulated distance in Z-axis for avel- dependent libsication 

(2551 Reset accumulated distance in IV-axis for travel-dependent lubrication 
[ 2552 | Transfer actual position value X-axis 

2553 ‘Transfer actual postion value Y-axis 

Es] Transler actual postion value Z-axis 

2555 Tranter actual postion value N-aais 

2556 Reference end position X-axis 

2557 Reference end position Y-axis 

(2558 Reference end position Z-axis 

2559 Reference end position IV-axis 

2560 PLC-postion X-axis (1s); tool number 7% decade (eb); 

numerical value 1 decade (Isb) 
2561 'PLC-position X-axis; tool number 1™ decade; 
numerical value 1% decade 
SSS ee 
-— TY 
= 
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Permanently assigned memory Markers 





‘Marker No. | _ Function 






























































2562 PLG-postion X-axis, tool number 18 decade, 
numerical value 1% decade 
2565 PLC-postion X-axis, tool number 1 decade (msb), 
numerical valve 1% decade (msb) 
2564 PLC: position X-axis (mab); tool number 2°* decade (sb); 
numerical value 2°! decade (\sb) 
2565 PLC-posttion Y-axis (Isb); tool number 2 decade, 
numerical value 2° decade 
2566 PLC-postion Y-aiis; tool number 2 decade, 
numerical value 2° decade 
2567 PLC-postiion Y-axis; tool number 2° decade (msb), 
fe numerical value 2°° decade (msb) 
2568 PLC-position Y-axis, numerical value 3 decada (sb) 
2569 PLC-position Y-axis (msb); numerical value 7 decade 
2570 PLC-position Z-axis (Isb); numerical value 3° decade 
Dart PLG-ponition 7-nvix, numerical value 99 cocade (mab) 
2572 PLC-postion Z-axis; tool number 1* decade ((sb); 
numerical value 4 decade (isb) 
2573 PLC-position Z-axis; tool number 1 decade; 
numerical valve 4" decade 
[e574 'PLC- postion Z-axis (meb); tool number 1# decade, 
numerical value 4%" decade 
2575 PLC-position 1V-exis (Isb); tool number 1 decade (msb), 
‘numerical value 4" decade (msb) 
516 PLC- position WV-axis, tool number 27 dacade (sb), 
numerical value sign 
2577 PLC-position WV-axis; tool number 27 decade 
2578 PLC: postion N-axis, tool number 2 decade: 
2579 PLC- position 1V-axis (mab); tool number 27 decade (msb) 
2595 ‘Output of tool number in addition to pocket number 
2598 ‘Marker for tool number transter 
2598 ‘Marker for tool number transfer 
2600 ‘Marker for pocket number 








or 
rT 
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Permanently assigned memory Markers 





‘Marker No, | Function 








































































































2601 Marker for location of special tool 
2608 Display status M03; M04, M05 inverse and S-analog = OV 
2609 ‘Display status M0S/M09 inverse 
2624 Lint Switch Xe 
2625 ‘Limit Switch X— 
2626 Limit Switch Y+ 
(2627 ‘Limit Switch Y— 
2628 iit Switch Z+ 
(2629 ‘Limit Switch Z— 
2630 Limit Switch V+ 
2631 Limit Switch IV— 
(2656, [ ‘Spindle orientation trom standstill 
2688 No supervision on X-axis 
2689 No supervision on Y-axis 
280 TNo supeniion on Z-axis 
2691 No supervision on IV-axis 
2704 ‘Strobe PLC-Posiioning Axe X Data: D528 
2705 “Strobe PLC-Positioning Axis Data: D 532 
2706 ‘Strobe PLC-Posttioning Axis Z Data: D636 
207 ‘Strobe PLC-Posiioning Axis V Data: D 540 
Ea ‘Strobe O-parammeter read out Data: D 628 O-Number: W516 
2714 | _ Stobe tool No to read out Data D S127 W514 
2715___| Strobe to read tool No. Data: D 5127 W 264 
Ea [__ Strobe for datum shit Data: D 828-556 
279 ‘Selection of data and strobes from Word memory or MP List (TNC 355) 
2800 "TNC key code (lab) for remote operation of TNC keys 
(for coding see markers 2855 ~ 2823) 
2807 "TNC key code for remote operation of TNC keys 
(for coding see markers 2855 - 2923) 
2502 "TNC key code for remote operation of TNC keys 
(lor coding see markers 2855 - 2823) 
2808 "INC Key cade for remote operation of TNC keys 
(for coding see markers 2855 ~ 2923) q 
2804 TNC kay code for remote operation oF TNC Keys 
(for coding see markers 2855 ~ 2923) 
2805 "TNC Key code for remote operation of INC keys 
lor coding see markers 2855 - 2823) 
2806 "INC key code for remote operation of TNC keys 
(lor coding see marhere 2055 = 2829) 
(2807 ror ney oe med a rants ouraen cA ING love 
(for coding see markers 2855 - 2923) 
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Permanently assigned memory Markers 
























































WarkerNo. | Function 

2808 | Strobe for key code 

2808 Strobe for numerical value transfer (markers 2560 ~ 2576) from the PLC 

Ea ‘Strobe for Key-code rom PLC via W516 

2815 Flashing PLO-error message 

B16 ‘Marker for %-factor of spindle analogue; selection of O-parameter (Sb), 
selection of daturn correction (Isb); selection of spindle analogue rarnps (it); 
Selection of software limit ranges (Isb) 

2a ‘Selection of G-parameter, 
selection of daturn correction (msb) 

2818 ‘Selection of Q-parameter (ms) 

2515 ‘Strobe for ecivating datum correction 

2824 ‘Strobe marker for selecting software iit ranges 

282 Key-code (Key inhibi) NC -» PLC (lb) 

2833 ‘Key-code (Key inhibit) NC —» PLC 

2834 ‘Key-code (Key inhibi) NC + PLC 

| 2835 | _ Key-code (Key inhibi) NC» PLO 

2836 ‘Key-code (Key inhibi) NO— PLO 

Ex Key-code (Key inhibi) NC PLC 

2838 Key-code (Key inhibi) NC PLC 

2855 ‘Key-code (Key inhibi) NG PLC (rreb) 






























































| 


690 | TNC 2500 [ PuC-desctiption | Section PS [Page 13 














Permanently assigned memory 


Markers 


































































































































































































Marker No. | Function Key-Code 
msb_ | Isb 
2855, fe) inhibit ort | 1019 
28568 (7) noe 0011 | 1100 
2057 EE) oni oo11 | 1101 
2858 Inhiok oon | 1110 
2859 (Enh corn fast 
2860 @} inbibie 0100 | 0000 
| _——— 
2861 3) inhib 0100 | 0001 
2062 free] Inhibit 0100 | 0010 
|= 

2863 Ld Inhibit 0100 | 0011 
2864 T) inhibit 0100 | 0100 
2865 il 

2067 Z| Inhibit 

2068 0) intibe 

2069 [@B) inhib 

2870 >} nha 0100 | 1010 
2871 3] inhibe 0100 | 1011 
2872 ©} Inhibit 0100. | 1100 
2873 [7] inhib 0100 | 1101 
2874 FS} Inhibit 0100 | 1110 
2880 [S) inhib e101 0100 
2881 ER] innit oro |oror 
2882 Re] Inhibit o1o1 Jor10 
2883 Re) inhibit oror ford 
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Permanently assigned memory. Markers 


































































































Marker No. | Function Key-Code 
oat | te | 
2884 t Inhibit 0101 | 1000 
= 
2885 - Inhibit 0101 | 1001 
(2886 > Inhibit 0101 | 1010 
| esr BE) nice o1or | 1011 
2888 | 6 Inhibit o1o1 | 1100 
2889 ic Inhibit 101 | 1101 
2890 &) inhib O11 | 1110 
2891 Fl ohio oror | attt 
2892 fs] Inhibit 0110 | 0000 
ot10 | 0001 
o110 | oo10 
or10 | 0011 
0110 | 0100 
0110 | 0101 
oro | 0110 
orto | ont 
2900, [ote] Inhibit 0110 | 1000 








Inhibit 0110 | 1001 











(cel 
2000 {IV} tne o110 | 1010 
[Z] 


























2903 Inhibit 0110 | 1017 
2904 [Y) innit orto | 1011 
2905 [X] Inhibit 0110 | 1101 
2906 [OQ] inhib 0110 | 1110 
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Permanently assigned memory Markers 































































































































































































‘Marker No. | Function Key-Code 
msb |isb 
2007 (0) — inibi ono fant 
2908 (1) tnnivit 0111 | 0000 
2909 4] inhibi 0111 | 0001 | 
es L4J 
2010 7) inhion orn foro 
aan is Inhibit 0111} 0011 
2912 2] Inhiot 0111 | o100 
2913 5 Inhibit 0111/0101 
2914 8 Inhibit 0111/0110 
2015 [2] Inhibit 111 font 
2016 (Moo Inhibit 0111 | 1000 
2817 Inhibit 0111 | 1001 
& on | 
2018 feo] innit ont | 1010 
2319 inne ont 1011 
| Eee 
2920 PZ) inhiot ont | 1100 
2921 3 Inhibit 0111 | 1107 
2902 6] inhib ont | 1110 
2923 9} inhibi ond 4411 
EZ Error message 0 
2825 Error message 1 
Ed Error message 2 
Ea Error message 3 
2928 Error message 4 
EZ Error message 5 
2850 Error message 6 
2557 Error message 7 
Ed Error message 6 
[e__ | Frorressages 
Page 16 | Section PS | PLC-desctition ‘TNC 2500 690 

















Permanently assigned memory Markers 





































































































2860 Error message 36 
Es Error message 7 
262 Error message 38 
Ed Error message 33 
2364 Error message 40 
265 Error message 47 
2066 Error message 42 
2067 Error message 43 
EJ Error message 44 
2965 Error message 45 
2370 Error remege 40 

[71] Error message 47 
272 Error message 48 
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Permanently assigned memory Markers 





Marker No. Function 
2a7a____| Ewer message 40 
Eg Error message 50 
2575 Error message 51 
Ea Error message 62 
Dir Error message 53 
2378 Error message 54 
[ais Error message 55 
300 | Bor message 56 
2381 _[_ Error message 57 
Error message 58 
Error message 59 
Error message 60 
Error message 61 
Error message 62 
Error message 63 
Error message 64 
Error message 65 
Error message 66 
Error message 67 
Error message 68 
Error message 69 
Error message 70 
Error message 71 
Error message 72 | 
Error message 73 
Error message 74 
Error message 75 ! 
Error message 76 
Error message 77 . 
Error message 78 | 
Error message 79 
Error message 80 \ 
Error message 81 
Error message &2 
Error message 63 ; 
Error message 84 / User parameter 16 
Error massage 85 / User parameter TE 
3070 Error message 86 / User parameter 14 
3017 Etor message 87 / User parameter 13, 















































ill 
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Permanently assigned memory Markers 





Warker No. | Function 
[i I 




































































3012 Error message 68 /User parameter 12 
Ean) Error message 69 / User parameter 11 
Ea Error message 90 / User parameter 10 

[os Error message 91/User parameter 9 
‘3016 __| _Ewormessage 92/ User parameter 8 
wT Error message 93 /User parameter 7 
3018 Error message 04 / User parameter 6 
Eg Error message 95 / User perameter 5 
3020 Error message 96//User parameter 4 
En] Error message 97 / User parameter 3 
Ea Error message 98 / User parameter 2 
Eu Error message 99 /User parameter 1 
Eig Exror mutipication 
‘3168 Exror dvision 
370 Error modulo 
7 Error subroutine 
wre Error usercycle 














3200-8216 | MP 4310.3 (binary number) lsb/imsb 
‘B216— 3231 | _ MP 43104 (Binary number) Kbvrnab 
‘S22— BAT | _ MP 43105 (Binary number) byrne 
[ 3248 3063 | _ MP 43106 (binary number) eb/meb 




















— 





— 
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Permanently assigned memory Byte, Word, Doubleword 


‘The memory can be accessed as a Byte, Word or Doubleword. Every second address ie used for a word and every fourth for a 
































doubleword. 
B0-B255 Freely available, erased with reset, 
68256-8511 Data transfer NC —+ PLC 
8512-8767 Data transfer PLC -» NC 
8768 - B1023 Machine parameters 
Data transfer NC + PLC 
‘Address Function 
W256 ‘G-Code with S-analogue (active with G-strobe M2043) 
W258 SCode (ective with S-strobe M2044) 
ocd Woods (ealive wilh Neato M2045) 
Wwae2 T-Code (@ctive with T-strobe M2046) 
Wwe6e [Pode (eative with P-strobe M2598) 
ware ‘Operating mode 

0 = Edit 

1 = Manual 

2 = Handwheel 

3 = Teach-in 

4 = Program nun single block 

5 — Program run full sequence 

6 = Program test 
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Permanently assigned memory Byte, Word, Doubleword 

















Address Function 

Daas ‘nominal position X 
a6 nominal position Y 
Dsae ‘nominal position Z 
D336 ‘nominal postion IV 

















Data transfer PLC — NC 














‘Address | Function 

woie TT-code with read/write tool fie (Strobe M2714) 

Wats P-code with Wiite tool fie (Strobe M2715) 

Waie (G-rumber wih Q-strabe M2773 (Q700 .. O107), T-code with Strobe MZBTS 
— 
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Permanently assigned memory Byte, Word, Doubleword 


‘Muttiple-use doublewords (Units 1 ym) 





Address] _ Function 

D528 Position for PLC-Pos, X (Strobe M2704) 
Data at transter (Strobe M2713) 
Datum shit of PLC X (Strobe 2716) 




















5a2 Position for PLC-Pos. ¥ (Strobe M2705) 
Datum shift of PLC Y (Strobe M2716) 

D536 Position for PLC-Pos. Z (Strobe M2706) 
Datum shit of PLC Z (Strobe M2716) 

D540 Position for PLC-Pos, 4 (Strobe M2707) 





Datum shift of PLC IV (Strobe M2716) 















































Mutipiassen words (unt mm/min) | 
Address ‘Function | 
[ W560 ___| _ Feed rate with PLC-Pos.X (Stabe M2704) ; | 
Waee Feed rate with PLO-Pos,¥ (Strobe M2705) 
Waes Feed rate with PLC-Pos: Z (Stiobe M2706) | 
‘W566 Feed rate with PLC-Pos. IV (Strobe M2707) ; 
| 
| 
| 
‘Address Function 
W576 ‘Datum correction af PLC X_ | 
‘W578 Datum correction of PLC Y_ j 
W580 Datum correction of PLOZ 
Woe Datum conection of PLOW 
































Page 22 | SectionPS | PLC-description ‘TNC 2500 6/90 











Permanently assigned memory Byte, Word, Doubleword 


Machine parameters (NC — PLC) 


MP 4210 doubleword incl. sign 
Meaning when M2719 = @ 
0-31 positions PLC-positioning 
32-96 Datum correction 1 
37-41 Datum correction 2 
42-46 Datum correction 3 





42100 





42107 





e102 





42103 





“42104 





42105 





42106 





42107 





42108 





42109 





4210.10 





4210.17 





4210.12 





4210.13 





4210.14 





4210.15 





4210.16 





4210.17 





4210.18 








4210.19 
4210.20 








421027 








4210.23 





4210.24 





8 818) 8] 5) 818) Re 


4210.26 
[oes — 


™P 
™P 
™P “azi022 
™P 
™P 
iP 


4210.25 





‘421027 





4210.28 














4210.29 









4210.30 











4210.22 





alalaalg 








4210.33 








MP 
™P 
™P 
™ az10ST 
iP 
iP 
WP 
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Permanently assigned memory Byte, Word, Doubleword 












































‘D908 MP 4210.35 
Daz uP 721036 
0916 MP 4210.37 
‘920 ‘MP 4210.38. 
D926 MP 4210.39 
Gey WP 421040 
‘0932 MP 4210.41 
[bese uP @2104d 
‘D940 MP 4210.43 
‘D944 ‘MP 4210.44 
Ex we TaI045 
0382, 4210.46 
‘D956 [ MP 4210.47 





MP Fead rate with PLC-positioning: 

























































































W960 ‘MP 4220.0 Feed rate PLC Pos. X 

‘W962 ‘MP 4220.1 Feed rate PLC Pos. ¥ 

‘W964 MP 4220.2 Feed rate PLC Pos. Z 

‘W966 MP 4220.3 Feed rate PLC Pos. IV 
—__1_ 

MP PLC-markera: 

‘W976 ‘MP 4310.0 

‘W978 ‘MP 4310.1 

‘W980 MP 4310.2 

‘W982 MP 4310.3 

W984 MP 4310.4 

‘W986 ‘MP 43105 

‘W988 ‘MP 4310.6 

‘W1008- ‘MP 3020 3020 S Minimum 
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Error messages 


‘The compilation of the instruction list and the testing of the program ie simpliiad through the dieplay of error messages. 


‘Syntax errors within a command line 


‘These errors can occur during editing of a line or with read-in via the interface, 


C) 
1 


{valid command 

Operand for jump is not a label 

(this can only occur with readin via the interface, 

With the jump command a specification of the operand type is availabe). 
Invalid operand type 

(the command should not be combined with the operand) 


Operand external to the permissible range 

(the number spec. is too high or odd address for word and doubleword) 

No limiter after command 

(this can only occur with readin via the interface. Remark ater the command was not marked by 
*tor"A") 

\No end of line found 

\(this can onty eccur with readin via the interface, Remark too long) 


Program-related syntax errors 


‘These errors are detected during the translation process. The editor indicates the line in which the error was detected. When the 
PLC-program is translated after power-on (for instance, alter editing within the PLC-program and subsequent control switch-of), the 
‘ertor message PLC PROGRAM ERROR Nr. is displayed with flashing, 

Remedy: Switch-off and on again and call-up PLC-ecitor via the code number. The editor indicates the place of error. 


7 
8 


9 
10 
" 


2 


3 
“4 
16 


16 
uw 


18 
19 


Called label undefined 

'No program end criterion found 

(within the program no BE ot SP-instruction is to be found, behind which no LBL-nstruction is located) 
Program too long (RAM overtiow) 

{The program code to be generated cannot be incorporated into the available store) 
‘Assignment within a bracket 

(@.=.8, SN, Ri, RN, PS-instruction was programmed although another calculation bracket had been opend) 
Bracket nesting level too high 

(more then 16 nested brackets were opened) 

Jump into @ gating sequence 

(en unconditional jump was programmed although the gating sequence wes not completed by an 
exsigement) 

Bracket closed without bracket open 

(@ bracket close command was programmed although no bracket was opened) 

Label within a bracket 

{@.LBL-instruction was programmed even though a bracket was opened) 

{Label within a gating sequence 

{@ LBL instruction was programmed even though the previous gating sequence was not completed by an 
‘assigment) 

Jump within a bracket 

(@ jump instruction was programmed, although a bracket was opened) 

Bracket opened at end of block 

(@.BE-instruction was programmed, although a bracket was opened) 

Label duplicated 

Word assignment missing 

(a logic instruction was programmed, ahough the previous word-gating sequence was not completed by an 
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Error messages 


20 Logic assignment missing 
(@.word assignment was programmed although the previous logic gating was not ended by an 
assignment) 

a Word accumulator not loaded 

(a.word assignment or geting was programmed akhough the word accumulator contains no defined value) 

Logie accumulator not loaded 

(e logic assignment was programmed although the logic accumulator contains no defined value) 

23 ‘Accumulator not loaded with bracket open 
(@A{, AN[, Of, ON, XO[, XON[-command was programmed although neither word nor logic 
‘eccumulator was gated further nor loaded) 

24 Erroneous type bracket resuit 
(within the bracket enother type was processed, ie. logic instead of word or vice-versa, that which was 
‘originally intended with the open bracket command) 

c4 Conditional jump with invakd logic accumulator 
(@ conditional jump wee programmed, though the logic accumulator contains no defined valve) 


8 


Timing errors 


These errors only occur during execution of the PLC. program. The flashing error message PLC PROGRAM ERROR Nr. is 
Gisplayad After control euitch-off anc a new ewitch-on, the editor fe obtained via the code number, The messeye ERRONEOUS 
ENTRY is then displayed. The editor is located either in the error ine or ~ il the program cycle time has been exceeded - in the last 
jump instruction which was executed. 


50 Nesting level too high 
(oo many modules were nested) 

51 ‘Stack undertiow 

(it was attempted to take data from the empty stack) 

Stack overtiow 

(twas altempted to load the stack withan llegal quentty of cata) 

Time out 

(the permissible program cycle time was exceeded by more than double. Check structure of subprograms) 

54 Case out of range 


8 


g 
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